A finite element approach for wear prediction at the taper junction in modular total hip arthroplasty by Bitter, T.






The following full text is a publisher's version.
 
 











voor het bijwonen van 
de openbare verdediging
van mijn proefschrift
A finite element approach 
for wear prediction 
at the taper junction in 
modular total hip arthroplasty
op maandag 17 december 2018
om 14.30 uur precies
in de aula van de
Radboud Universiteit Nijmegen,
Comeniuslaan 2 te Nijmegen.
U bent van harte welkom
bij deze plechtigheid






































A finite element approach
for wear prediction
at the taper junction in 













































































prof. dr. ir. S.C.G. Leeuwenburgh 
prof. dr. ir. A.H. van den Boogaard (Universiteit Twente) 







































Processed on: 30-10-2018 PDF page: 6
525580-L-sub01-bw-Bitter
Processed on: 30-10-2018 PDF page: 7
General introduction and outline
525580-L-sub01-bw-Bitter














































































































































































































































































































































































































































































































































































Processed on: 30-10-2018 PDF page: 24
525580-L-sub01-bw-Bitter
Processed on: 30-10-2018 PDF page: 25
Experimental Measurement of 
the Static Coefficient of Friction  
at the Ti–Ti Taper Connection  
in Total Hip Arthroplasty
Thom Bitter, Imran Khan, Tim Marriott, Wim Schreurs, Nico Verdonschot,
Dennis Janssen. Experimental Measurement of the Static Coefficient of Friction at
the Ti–Ti Taper Connection in Total Hip Arthroplasty. Journal of Biomechanical
Engineering. 2016, 138/034505-1 [DOI: 10.1115/1.4032446]
525580-L-sub01-bw-Bitter





































































































































































































































































































































Processed on: 30-10-2018 PDF page: 38
525580-L-sub01-bw-Bitter
Processed on: 30-10-2018 PDF page: 39
A combined experimental and finite
element approach to analyse the fretting
mechanism of the head-stem taper
junction in total hip replacement
Thom Bitter, Imran Khan, Tim Marriott, Wim Schreurs, Nico Verdonschot,
Dennis Janssen. Experimental Measurement of the Static Coefficient of Friction at
the Ti–Ti Taper Connection in Total Hip Arthroplasty. Journal of Biomechanical
Engineering. 2016, 138/034505-1 [DOI: 10.1115/1.4032446]
525580-L-sub01-bw-Bitter













































































































































































































































































































































Figure 6: Accelerated fretting FE taper plots and linear wear talyrond
measurementplots(bottomright)for2,4and15kNassemblyloads.Theinferior
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Force(N) 1 2 3 4
 MIN 215.5 2786.8 1446.8 2515.2
CWS AVG 204.8 2975.5 1430.3 2947.9
MAX 210.1 3644.1 1611.5 2775.5
 MIN 321.0 1261.9 1005.7 1230.9
CR AVG 337.7 1880.1 1213.7 1409.6
 MAX 391.7 1993.3 1919.9 2239.6
SU
MIN 207.4 2892.2 1738.9 3131.2
AVG 275.0 3221.1 1624.5 2566.9
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